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性响应，能很好地反映其蠕变和松弛现象，简单适用。
其总应力可以看作是由弹性变形和粘性阻力产生的应力之和［5］，即
τ = τe + τv （1）
式中：τe 与 τv 依次为弹性组件和粘性组件产生的应力。可知该模型的本构关系为
τ = q0γ + q1γ̇ （2）
式中：γ为总应变；q0 和 q1 分别为粘弹性材料性能确定的系数。由式（2）可得出粘弹性阻尼器的力—位移
关系：
Fd = keud + ceu̇d （3）















弦杆和下弦杆采用 Φ152 、壁厚 10 mm热轧无缝圆钢管；腹杆采用 Φ114 、壁厚 6 mm热轧无缝圆钢管；柱
采用 Φ1 000 、壁厚 40 mm、混凝土强度等级为 C30 的钢管混凝土。结构所在地区抗震设防烈度为 7 度











Fig.2 3D finite element model of the music island
图3 竖向Taft地震波下结构中一榀桁架变形示意图
Fig.3 Deformation of a frame subjected to vertical Taft
earthquake wave
图4 在柱与桁架连接处布置阻尼器
Fig.4 Distribution of the viscoelastic dampers in the












= 1 ´ 3 ´ 80 ´ 120 ´ 3.14
16 ´ 10-3




= 1 ´ 3 ´ 0.65 ´ 80 ´ 120 ´ 3.14
6.47 ´ 16 ´ 10-3
= 567 820.7 N·S·m-1
由计算结果可确定工程采用的粘弹性阻尼器的等效阻尼系数 ce = 5.8 kN·s·m-1，等效刚度

























构的地震总能量为 2 351.8 J，结构自身阻尼耗能为 1 157.9 J，粘弹性阻尼器耗能为 1 105.3 J，阻尼器耗能
达到地震总输入能量的 47.0%。通过同样的计算，结构在El Centro地震波作用下，输入结构的总能量为
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图5 Taft 波作用下结构4号节点的位移响应
Fig.5 Displacement response of joint 4 subjected to
Taft earthquake waves
图6 Taft波作用下结构4号节点的加速度响应
Fig.6 Acceleration response of joint 4 subjected to
Taft earthquake waves
图7 Taft波作用下4，5节点间杆件的轴力响应
Fig.7 Axial forces of the member between joint 4 and
joint 5 subjected to Taft earthquake waves
图8 Taft 波作用下地震能量的耗散
Fig.8 Energy transmissions in the structure
subjected to Taft earthquake waves
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Design and Analysis of Seismic Vibration Control for Long Span Space
Trusses with Viscoelastic Dampers
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Abstract：Seismic control of long span space trusses has been the focus of attention for the civil engineers. The
anti-earthquake performance of the structures has a direct effect on the people’s life and economic safety. This
paper utilizes the viscoelastic dampers to control the seismic vibration of long span space trusses. The mechani-
cal parameters of the viscoelatic dampers are calculated and vibration responses of a certain truss with and with-
out viscoelastic dampers are compared to assess the anti-earthquake performance of the structure with viscoelas-
tic dampers. According to the calculation results，the seismic responses which include acceleration，displace-
ment and inner force are obviously decreased under both Taft and El Centro earthquake wave. The vicoelastic
dampers in the truss dissipate much of the input earthquake energy.
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